Introduction
Many aliphatic compounds having 12, 14, or 16 carbon atoms and one or two double bonds are known to function as "chemical messengers" be tween different sexes of the same insect species [1] . Saturation o f a mating area with high concentrations o f such a "pheromone" may be used to inhibit olfactory orientation between sexes. Moreover, by using sex attractant pheromones, certain insects may be drawn into traps. Hence, pheromones can be used for the biological control o f insect pests [1] .
The preparation o f sex attractants by chemical synthesis is tedious, mainly because o f the difficulties encountered in separating the mixtures of (Z)-and (£)-isomers formed. (Z)-9-Tetradecenol, for exam ple, the sex pheromone o f the fall army worm (.Laphygma frugiperda) can be obtained together with the (£)-isomer by a Wittig synthesis; the desired (Z)-9-tetradecenol must be isolated by chromatography [2] , We have found beef tallow and fats from slaugh tering wastes to be excellent raw materials for the isolation of (Z)-9-tetradecenoic acid. The aim of the present work was the isolation o f this acid in high purity, and the preparation o f the corresponding alcohol, alkyl acetate and aldehyde, derivatives, which can serve as pheromones for the control of a variety o f insects.
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Experimental

Analytical methods
The course of reactions and the purity of products were followed by thin-layer chromatography on Silica Gel G using mixtures of hexane with diethyl ether as solvents; lipid fractions were detected by charring after spraying the plates with chromicsulfuric acid solution.
Mixtures of fatty acids were esterified with meth anol using conc. sulfuric acid as catalyst, and the resulting methyl esters were analyzed by gas chro matography on a Perkin-Elmer F7 Fractometer equipped with flame ionisation detector and a col umn, lOftxVs", packed with 10% EGSS-X on GasChrom P, 100-120 mesh; the temperature of the injection port was 260 °C whereas the column tem perature was 175 °C.
The location o f the double bond in the tetradecenoic acid isolated was determined by reductive ozonolysis [3] of 0.1 mg o f methyl tetradecenoate followed by analysis o f the products formed. The ozonolysis products of authentic methyl (Z)-9-hexadecenoate and methyl (Z)-9-octadecenoate were analyzed for comparison. Gas chromatography o f the ozonolysis products was carried out with the instrument and the column used in the analysis of methyl esters. The temperature of the injection port was 210 °C, that o f the column was programmed from 45 to 180 °C at a rate o f 5 °C per minute.
In the gas chromatography of methyl esters as well as their ozonolysis products the flow rates of hydro gen and nitrogen were adjusted to yield optimum resolutions. Peak areas were determined by triangu lation.
Infrared spectra were taken on a Leitz Infrared Spectrograph using carbon tetrachloride as solvent.
Melting points and critical solution temperatures with nitromethane were determined on a Kofler heating stage under the microscope.
Isolation o f tetradecenoic a cid
The starting material, a mixture o f fatty acids that had been obtained by the saponification o f beef tallow followed by two consecutive distillations 
Results and Discussion
We have developed a convenient procedure for the isolation o f relatively large amounts o f tetradecenoic acid from the total fatty acids o f beef tallow. A combination o f fractional distillations and crystallizations and subsequent esterification af fords a concentrate o f methyl tetradecenoate con taining about 3.5% o f methyl myristate and 5% of methyl isomyristate. Pure methyl tetradecenoate is easily isolated from this concentrate by argentation chromatography.
The chain length of the fatty acid we have isolated and the presence of a single double bond were established by the behavior of the methyl ester in gas chromatography before and after its catalytic hydrogenation. The (Z)-configuration of the double bond was proven by an infrared spectrum of the methyl ester, which showed the bands to be ex pected for such a long-chain unsaturated compound, but did not exhibit absorption near 965 cm-1, which is associated with (£)-C-H out-of-plane deforma tion. The position of the double bond was estab lished by reductive ozonolysis followed by gas chro matography of the aldehydes and aldesters formed. From the data obtained it must be concluded that the material we have isolated consists of (Z)-9-tetradecenoic acid. Several positional isomers of this fatty acid are present in our preparation at levels of 1% or less.
The concentrate of methyl (Z)-9-tetradecenoate as well as the pure compound have been converted, in excellent yields, to (Z)-9-tetradecenol and (Z)-9-tetradecenyl acetate. In the preparation of (Z)-9-tetradecenal via the corresponding alcohol and alkyl methanesulfonate, the over-all yield is not as good; it could probably be considerably improved by oxi dizing (Z)-9-tetradecenol directly with dimethyl sulfoxide containing chromium trioxidepyridine complex [8] .
The three pairs o f preparations are being tested in the field for their activity as pheromones. It is hoped that the preparations obtained by reactions of the concentrate of methyl (Z)-9-tetradecenoate will ex hibit activities similar to those observed with the pure compounds. This would encourage the largescale production of such pheromones from the total fatty acids o f beef tallow and their use in the biological control of insect pests.
